Interactions between the basal ganglia, the pontine parabrachial region, and the trigeminal system in cat.
Anatomical studies utilizing wheat germ lectin-bound horseradish peroxidase demonstrated direct connections between the pontine parabrachial region and the substantia nigra pars reticulata and to a lesser extent, the entopeduncular nucleus as well as a number of other forebrain regions including the amygdala, hypothalamus, thalamus, bed nucleus stria terminalis and substantia innominata. The pontine parabrachial region was also shown to receive direct inputs from the spinal trigeminal system and to send axons to areas surrounding trigeminal and hypoglossal motor areas. Once the anatomical connections were determined, electrophysiological studies were undertaken to investigate some of the functional aspects of these connections between the pontine parabrachial, basal ganglia and trigeminal systems. Extracellular single unit recordings were obtained from 228 cells in the dorsal pontine parabrachial region of the cat. These cells were tested for responsiveness to trigeminal sensory stimulation and activation of basal ganglia outputs (i.e. substantia nigra and entopeduncular nucleus). Twenty-two percent of pontine parabrachial cells responded to only trigeminal stimulation; 4% responded to entopeduncular nucleus only; 37% responded to substantia nigra only, and 28% responded to both substantia nigra and trigeminal stimulation. Furthermore, 43% of pontine parabrachial cells with both substantia nigra and sensory response had the sensory response altered by a preceding stimulus to the substantia nigra. Thus, the substantia nigra is shown to exert influences on both the spontaneous activities and afferent responses of pontine parabrachial neurons. The significance of these findings are discussed in relation to the importance of descending basal ganglia influences and ascending influences from the pontine parabrachial region on various sensorimotor activities.